DNA damage, signalling and repair after exposure of cells to the sulphur mustard analogue 2-chloroethyl ethyl sulphide.
Sulphur mustard (SM) is a blistering agent that is directly toxic to the skin and mucosal surfaces of the eye and respiratory system. Symptoms take several hours to develop and the mechanism of action is poorly understood although SM is able to alkylate nucleic acids and proteins. The ability of SM to form adducts with DNA has been documented, although there are limited data demonstrating how cells respond to this insult to repair the damage. This study used the sulphur mustard surrogate 2-chloroethyl ethyl sulphide (CEES) to identify DNA damage repair pathways and signalling events that are activated after exposure to the agent. A dose-dependent increase in DNA damage was observed in TK6 lymphoblastoid cells, which was associated with a loss of cell viability. Using both model human lymphoblastoid cell lines and pharmacological inhibitors, it was found that DNA damage induced by CEES was repaired by base excision repair (BER) and nucleotide excision repair (NER) pathways. Finally, CEES was found to induce the phosphorylation of p53 and Chk2 and these events were mediated by both the ATM ataxia telangiectasia mutated and ATR (ATM and Rad-3 related) protein kinases.